In-cell NMR and EPR spectroscopy of biomacromolecules.
The dream of cell biologists is to be able to watch biological macromolecules perform their duties in the intracellular environment of live cells. Ideally, the observation of both the location and the conformation of these macromolecules with biophysical techniques is desired. The development of many fluorescence techniques, including superresolution fluorescence microscopy, has significantly enhanced our ability to spot proteins and other molecules in the crowded cellular environment. However, the observation of their structure and conformational changes while they attend their business is still very challenging. In principle, NMR and EPR spectroscopy can be used to investigate the conformation and dynamics of biological macromolecules in living cells. The development of in-cell magnetic resonance techniques has demonstrated the feasibility of this approach. Herein we review the different techniques with a focus on liquid-state in-cell NMR spectroscopy, provide an overview of applications, and discuss the challenges that lie ahead.